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ABSTRACT 

Southern African Scissurellidae were investigated using SEM. Nine species (three new) of the genera 
Anatoma, Scissurella, Sinezona and Sukashitrochus are discussed. Reasons for elevation of Anatoma to 
full generic status and for recognition of Sukashitrochus are given. Scissurella and Sinezona are thought 
to be closely related. Comments on anatomy and biology are made; radular morphology and protoconch 
sculpture are considered of taxonomic significance. 

New species: Anatoma yaroni, Sinezona doliolum and Sukashitrochus maraisi. 

New synonyms: Scissurella jucunda Smith, 1910 and .S', smithi Thiele, 1912 = S. jucunda Smith, 1890. 

New combinations: Scissurella agulhasensis Thiele, 1925, and S. tabulata Barnard, 1964, are 
transferred to the genus Anatoma. 

New record for southern Africa. Scissurella rota Yaron, 1983, described from the Red Sea. 

Radula figured: Anatoma yaroni sp. n. 

Scissurella minuta Turton, 1932, is not thought to be a scissurellid and is regarded as a nomen dubium. 


INTRODUCTION 
Historical review 

The first report of scissurellid material from southern Africa was that of Smith 
(1910) who recorded Schismope carinata (non A. Adams, 1862; = Sukashitrochus 
maraisi sp. n.) and two new species, Schismope insigtiis and Scissurella jucunda. 
Two further species, Scissurella agulhasensis Thiele, 1925, and Scissurella minuta 
Turton, 1932, were described in the first half of this century, while Thiele (1912) in 
his monograph of the family proposed a substitute name, Scissurella smithi , for 
S. jucunda Smith, 1910. Barnard (1963) added notes on three of these species and 
later (1964) described Scissurella tabulata. 

Recent dredging operations undertaken by the Natal Museum, using the R. V. 
Meiring Naude off the coast of Transkei, have added considerably to the previously 
very limited amount of scissurellid material from southern Africa. It is this dredged 
material, supplemented by material sorted from beach drift and specimens from the 
South African Museum, that forms the basis of the present revision. 


Systematics 

Members of the Scissurellidae show an assemblage of primitive characters such 
as a coiled shell with an anal slit or foramen, paired bipectinate ctenidia and paired 
auricles. For this reason the family is normally grouped together with the 
Pleurotomariidae and the Haliotidae in the superfamily Pleurotomariacea (Keen 
1960). There has been some confusion over the systematic position of the genus 
Incisura Hedley, 1904, several authors preferring to assign it to the Fissurellidae 
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(Hedley 1904, Suter 1913, Powell 1979). The detailed study of Bourne (1910), 
however, reveals little difference between Incisura and other scissurellids. 

Batten (1975) postulated on various grounds, primarily shell microstructure, that 
the Scissurellidae are neotenously derived fissurellids. However, as pointed out by 
McLean (1984), several features of scissurellid anatomy do not support this, 
notably the enlarged left kidney (papillary sac). Currently it would seem preferable 
to maintain the Scissurellidae in the Pleurotomariacea, while accepting that the 
superfamily is probably polyphyletic. Alternatively superfamilial ranking for each 
of the three families might be considered. 

The earliest fossil records for the family date from the upper Cretaceous (Keen 
1960), but as stated by Batten (1975) forms of similar appearance occurred as early 
as the Palaeozoic (Family Eotomariidae). How these differed from the Scissurelli¬ 
dae is not clear. Such early pleurotomariaceans may well have been ancestral. 

Biology and Ecology 

Biologically the Scissurellidae are one of the most poorly known gastropod 
families. Few specimens of even fewer species have ever been studied alive. This is 
somewhat surprising in a group which, as more information becomes available, is 
seen to contain a significant number of species living in intertidal and shallow water 
areas. Doubtless the paucity of knowledge is associated with their microscopic size 
and cryptic habits. 

All genera except Anatoma contain species which live intertidally. Anatoma is 
perhaps more often found in deeper (colder) water (A. josephinae (Odhner, 1960) 
occurs at 5 500-5 987 m), but A. crispata (Fleming, 1928) has been found in water as 
shallow as 8 m at the northern end of its distribution (Fretter & Graham 1976). The 
apparent association of Anatoma (in particular A. crispata) with cold water has led to 
false generalisations for the family as a whole. Of the Scissurellidae discussed by 
Thiele (1912) nearly half are found in tropical or warm-temperate regions and many 
of these in shallow water. The eight species occurring in the Red Sea (Yaron 1983) 
are clearly tropical and there are specimens in the NM of an as yet undescribed 
Scissurella from the intertidal reefs of Oman (NM K490). Maes (1967) recorded an 
unidentified Scissurella from similar reefs in the Cocos-Keeling Islands. 

The zoogeography of the family has not been studied. Anatoma, Scissurella and 
Sinezona are essentially cosmopolitan. Incisura has only been recorded from 
Australasia, although Abbott (1974) refers two of Watson’s species from the West 
Indies to this genus. Sukashitrochus is very poorly documented, and at present is 
only reported from the Indo-West Pacific and Australasia. 

In southern Africa intertidal species are associated with the bases of algae such as 
Caulerpa and Laurencia, and the holdfasts of kelp ( Ecklonia spp.). Abbott (1974) 
records Scissurella (? Sinezona ) cingulata O. G. Costa, 1861, as common in algae 
on mangroves in Bermuda, while Vayssiere (1894) obtained Scissurella costata 
d’Orbigny, 1924, from Zostera debris and coralline algae in the Gulf of Marseille 
(10-40 m). Bourne (1910) described Incisura lytteltonensis (Smith, 1893) as 
occurring on the seaweed Cystophora in intertidal rock pools. The habitats of 
deeper-water species range from coarse shell or coral gravel to clay or fine muddy 
substrata, but data regarding microhabitat are lacking. 
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No information concerning reproduction and larval development is available 
save that the sexes are separate. Like other archaeogastropods there are no 
accessory sex organs and fertilisation must be external. Batten (1975) speculated on 
the basis of his theory of neotenous derivation from fissurellids ‘that they produce 
egg cases, as do the fissurellids’. The Fissurellidae do not, however, produce egg 
cases; some produce gelatinous egg masses and show direct development (eg. 
Diodora), whilst others (eg. Emarginula ) show indirect development and broadcast 
the fertilised eggs (Fretter & Graham 1976). Batten’s statement is thus an over¬ 
simplification. Clearly too little is known for speculation, although pronounced 
differences in protoconch sculpture (see later) may indicate varied reproductive 
strategies within the Scissurellidae. 


Anatomy 

The first description of external anatomy was that of Barret (1856) for Anatoma 
crispata (although the shell figured bears little resemblance to that species). 
Subsequent descriptions include those of Vayssiere (1894) for Scissurella costata, 
Pelseneer (1898-99) for S. costata and Incisura lytteltonensis. Bourne (1910) for 
I. lytteltonensis and Fretter & Graham (1962, 1976) for Anatoma crispata. That of 
A. yaroni sp. n. is described herein. 

Typically there are no cephalic lappets, the cephalic tentacles are long and 
papillate, the eye stalks are very short and almost totally fused to the cephalic 
tentacles. The snout is broad, but lacks fringes or papillae; the neck bears one or a 
pair of short smooth tentacles (probably ciliated) on each side; there are no neck 
lobes. The epipodial tentacles are sometimes bifid, number 6-8 in total and may or 
may not be papillate. Epipodial sense organs have not previously been reported, 
but are thought to occur in A. yaroni sp. n. ( q.v .). The foot varies in shape from 
long and narrow in Anatoma and Scissurella to short and broad in Incisura. The 
operculum is delicate, corneous, colourless to yellowish, circular, multispiral and 
with a central nucleus. Of species discussed herein the operculum has been 
examined in A. agulhasensis, A. yaroni, A. tabulata, Scissurella jucunda and 
Sinezona insignis. There appears to be no interspecific variation and opercular form 
is not mentioned in subsequent descriptions. Suter (1913) and Powell (1979) 
incorrectly stated that the operculum is absent in Incisura. The mantle edge 
bordering the shell slit bears short stout processes each of which possesses further 
papillae. One or more papillate pallial tentacles may project from the posterior of 
the slit. 

The epipodial organisation is clearly more elaborate than that of the Pleuro- 
tomariidae, but not as well developed as that of the Haliotidae. In some respects it 
may be seen as sharing features of the Pleurotomariacean-Trochacean type and the 
Fissurellacean type, viz: the presence of both papillate and non-papillate tentacles 
respectively. 

Information concerning internal anatomy is scarce. The only detailed account is 
that of Bourne (1910) for Incisura lytteltonensis , but how typical this is of the family 
as a whole is unclear. Fretter & Graham (1962) gave some additional information 
for A. crispata. The more significant features have been summarised by Batten 
(1975), but an in-depth study of other genera is badly needed. 
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Radula 
Figs 1-2 

Descriptions of the radula have been given by Friele (1877), Sars (1878), Thiele 
(1891, 1912) ( Anatoma ), Vayssiere (1894) ( Scissurella ), Bourne (1910) ( Incisura) 
and Bartsch (1946) ( Sinezona ), and more recently SEM studies by Kay (1979: 
fig. 7c) ( Sinezona ) and Hickman (1981: fig. 5) ( Anatoma) have been published. 
The radular formula is °°+5+l+5 + °° as in the Fissurellidae and Haliotidae, and is 
clearly distinct from that of the Pleurotomariidae (Hickman 1981: figs 1-3). 
Previous authors have used certain radular features, particularly the enlarged fifth 
laterals as indications of a close relationship between the Scissurellidae and 
Fissurellidae. 

Typically the scissurellid radula is symmetrical about its long axis, has a large, 
broad-based rachidian, four inner laterals which progressively decrease in width 
from the first to the fourth, a large outer (fifth) lateral and numerous marginals. A 
latero-marginal plate has not been described and none was observed herein. All 
teeth have a finely denticulate cutting edge. Within the family there appear to be 
differences in radular form and two groups can be recognised: 

1. Anatoma'. central denticle of rachidian noticeably larger than others; bases of 
inner laterals each with a well-developed interlocking lateral expansion; fifth lateral 
with a pointed cutting edge. 

2. Scissurella, Sinezona and Incisura: central denticle of rachidian not or only 
slightly larger than others; bases of inner laterals scarcely expanded laterally; fifth 
lateral with a broad, flat cutting edge. 

In view of the limited number of species of which the radula has been examined 
the above groupings must be regarded as tentative. No information is available for 
Sukashitrochus . The radula of Incisura is typical of the Scissurellidae and should 
not be taken to indicate closer relationship with the Fissurellidae (cf. Suter 1913). 
Although scissurellid and fissurellid radulae are superficially similar, the shared 
features may be plesiomorphic. Differences exist in the symmetry about the long 
axis, lateral expansion of inner lateral tooth bases, apparent absence of 
lateromarginal plates and the much more finely and sharply denticulate cutting 
edges in the Scissurellidae. The last character, however, is almost certainly an 
adaptation to facilitate gathering of the fine detrital material believed to be the diet 
of most species. 


Protoconch 
Figs 3-10 

The scissurellid protoconch is planorboid, consists of 1-H whorls and ranges 
from 100-200 pm in diameter. The terminal lip is generally sinuous and frequently 
strengthened by a varix. Sculpture, as viewed by SEM indicates at least three 
groups which appear distinct at generic level as outlined below: 

1. Anatoma (Figs 3-5): protoconch smooth except for a fine irregular reticulation 
and occasional very fine spiral threads; terminal varix weak, frequently with a 
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second varix immediately behind the first (Fig. 3). See also Batten (1975: figs 8, 
10), Fretter & Graham (1976: fig. 2), Bandel (1982: pi. 11, figs 4, 6) and Yaron 
(1983: pi. 4). 



Figs 1-2. Radula of Anatoma yaroni sp. n. 1, whole row, bar = 25 gm. 2, half row, bar = 20 fim. 
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Figs 3-6. Protoconchs of Anatoma and Sukashitrochus. 3, Anatoma agtdhasensis, diameter 
150-160 /im (NM C7967, live-taken). 4, A. yaroni, diameter 160-180 pm (paratype 19). 5, 
A. Ijaponica , diameter 150 pm (NM D238). 6, Sukashitrochus maraisi , diameter 100-120 
(holotype). 
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9 10 

Figs 7-10. Protoconchs of ScUsurello aod Sinezona. 7, Scissurella row, diameter 150—160 fj.m 
(J. Marais coll'n). S, S. jucunda, diameter 160 /itn (I Marais eoll'o) 9, Sinaona doliolum, 
diameter 180-2O0 (holoiypey 10, 5. insignis, diameter 180-700 /±m (SAM A3IS77). 
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2. Scissurella and Sinezona (Figs 7-10): protoconch sculptured with axial ribs; 
terminal varix well developed. This group may be subdivided into two sections, 
Scissurella and Sinezona. Although at first sight these appear sharply separable in 
protoconch characters there is some overlap. Occasional species of Scissurella (eg. 
S. jucunda) have a protoconch like that of Sinezona. Until more information is 
available, however, it seems preferable to group them together. 

a. Scissurella (Figs 7-8): protoconch for the most part with a sculpture of distinct 
axial ribs and a single, subequal spiral cord at approximately mid-whorl; apex of 
protoconch with coarse irregular reticulation; terminal lip sinuous, varix strong 
and slightly subterminal, crosses suture and fuses with apex. See also Batten 
(1975: fig. 11), Bandel (1982: pi 10, figs 7-9; pi. 11, figs 1-2) and Yaron (1983: 
pis 1, 3, 5). 

b. Sinezona (Figs 9-10): as in Scissurella but axial ribs very strong, mid-whorl 
spiral generally absent; apex of protoconch apparently pustulose, set off from 
the remainder by a single strong axial nearly perpendicular to the others; 
terminal varix very strong, probably not crossing suture. See also Batten (1975: 
Fig. 14) and Bandel (1982: pi. 10, fig. 10; pi. 11, fig. 5). 

3. Sukashitrochus (Fig. 6): protoconch evidently smooth, terminal lip sinuous, 
varix subterminal, well developed, extending over suture and fusing with apex. See 
also Yaron (1983: pi. 7). 

Detailed information regarding protoconch sculpture is available for only a few 
species and the validity of the above groups remains to be confirmed, but at present 
it would appear that protoconch sculpture is a useful taxonomic character. 

Batten (1975) placed considerable emphasis on protoconch sculpture and wall 
structure in his arguments for deriving the Scissurellidae from the Fissurellidae. 
With respect to surface sculpture the irregular reticulation shared by the two groups 
is evidently a plesiomorphic character also found in the Haliotidae (Hayashi 1983) 
and some Trochacea (Bandel 1982). The situation in the Pleurotomariidae is 
unknown. The coarse axial ribbing seems to be a synapomorphy restricted (at least 
within the zeugobranchs) to Scissurella and Sinezona. Its functional significance is 
unknown. 


ABBREVIATIONS 

BM(NH) — British Museum (Natural History), London 

CSIR — Council for Scientific and Industrial Research, South Africa 

MN — R.V. Meiring Naude 

NM — Natal Museum, Pietermaritzburg 

NMW — National Museum of Wales, Cardiff 

NRIO — National Research Institute for Oceanology, South Africa 

OUM — Oxford University Museum, Oxford 

PF — S.S, Pieter Faure 

SAM — South African Museum, Cape Town 

ZMA — Zoologisch Museum, Universiteit van Amsterdam 
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TAXONOMY 

Scissurellidae Gray, 1847 

Scissurellidae Gray, 1847:146. (As Scissurellina, emended Gray, 1857:160). 

Diagnosis: Shell small to minute, fragile, translucent white; trochoid, depressed 
turbinate to auriform, with an anal slit or foramen in the outer lip usually 
generating a selenizone; umbilicus usually open; sculpture variable, smooth to 
strongly axially ribbed, frequently cancellate. Operculum present. Radula formula 
00 + 5 + 1 + 5 +“. 

Remarks: Historically the taxonomy of the Scissurellidae has been unduly 
complicated by the proposal of new genera and subgenera on the basis of 
incorrectly identified type species. Undoubtedly this results from the small size of 
the animals and the inadequacy of descriptions and figures (see remarks on the 
genus Sine zona). 

In the present paper the family is taken to contain five genera, Anatoma 
Woodward, 1859, Scissurella d’Orbigny, 1824, Sinezona Finlay, 1927, Sukashi- 
trochus Habe & Kosuge, 1964, and Incisura Hedley, 1904. Incisura has not been 
found in southern Africa; it is characterised by species in which the shell is 
auriform, greatly depressed and possesses only a very short anal slit. I tentatively 
rank Scissurona Iredale, 1924, as a subgenus of Incisura. 

Scissurella is traditionally separated from Sinezona by the fact that in the latter 
genus the ‘slit is closed at the lip margin, leaving a foramen in the outer lip’ (Keen 
1960). The taxonomic value of this character, however, is debatable as many 
Scissurella species (or specimens thereof) show a narrowing of the slit toward the 
margin to such an extent that the bordering flanges may meet. In addition, subadult 
specimens of Sinezona may show an open slit. This character, therefore, although 
used in the key below, should be treated with caution. Certainly in general shell 
form these two genera are very similar and probably closely related or even 
synonymous. This is further supported by the similarity in their protoconch 
sculpture as discussed earlier. 

Anatoma , although previously regarded as a subgenus of Scissurella , is in several 
respects, including radula and protoconch morphology, quite distinct. For this 
reason it is here treated as a full genus. Finally, the genus Sukashitrochus, used by 
Japanese authors for a group of species generally referred to Sinezona, is 
recognised on the grounds of consistent features of shell and protoconch form. 


Key to genera of southern African Scissurellidae 
1 Shell trochoid to turbiniform, spire prominent, selenizone at or very near 
periphery (Fig. 16); protoconch without distinct axial ribs (Figs 3-5) Anatoma 
— Shell depressed turbiniform, spire weakly raised, selenizone above periphery, 
frequently forming a distinct keel at the shoulder; protoconch with or without 


axial ribs. 2 

2 Shell with anal slit open at margin of outer lip (Fig. 21) . Scissurella 


— Shell with anal slit closed at margin of outer lip, forming a foramen(Fig. 36) 3 
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3 Shell with distinct spiral keels on the body whorl below the selenizone 
(Fig. 37), anal foramen elongate, curved lanceolate; protoconch smooth 
(Fig. 6) . Sukashitrochus 

— Shell without distinct spiral keels below selenizone, anal foramen less 

elongate, lanceolate, oblong-ovate to subcircular; protoconch with coarse 
axial ribs (Figs 9-10). Sinezona 

To conform with general usage the terms ‘height’ and ‘diameter’ are employed 
for shell measurements. The terms ‘length’ and ‘breadth’ (width) frequently used 
when describing other groups are identical respectively. 

Genus Anatoma Woodward, 1859 

Anatoma Woodward, 1859:204, type species (by monotypy) Scissurella crispata Fleming, 1828. 
Schizotrochus Monterosato, 1877:416, type species (by monotypy) Scissurella crispata Fleming, 1828. 

Diagnosis: Shell relatively large, trochoid to turbiniform with a prominent spire; 
anal slit deep, selenizone at or very near periphery, its bordering flanges well 
developed and forming a keel around shell. Sculpture generally cancellate though 
axials may predominate. Umbilicus open, but generally narrow, frequently with a 
spiral pleat inside. Adult usually with more than 3 teleoconch whorls. Protoconch 
smooth except for a fine irregular reticulation. 

Remarks: Most recent authors have maintained Anatoma as a subgenus of 
Scissurella (Keen 1960, McLean 1967, Abbott 1974, Batten 1975, Yaron 1983). 1 
agree with Habe & Kosuge (1964) and Powell (1979) that it should be given full 
generic status. Its different shell form, protoconch sculpture and radula structure 
render it consistently separable from that genus. Certainly it is as distinct, if not 
more distinct, from Scissurella than is Sinezona. 

Anatomus Montfort, 1810 was used incorrectly by Adams & Adams (1854) in 
place of Scissurella. According to Woodward (1859) Anatomus was based on a 
serpulid polychaete. As pointed out by McLean (1967) Anatoma is not an 
emendation of Anatomus. 

Key to species of southern African Anatoma 
1 Sculpture above selenizone predominantly of curved axial ribs, with much 
weaker spiral sculpture. 2 

— Sculpture above selenizone of axial ribs and spiral threads, more or less equal 

in strength. 3 

2. Shell turbiniform, spire elevated, whorls rounded, apical angle 90-110°, axial 

ribs above selenizone relatively close set. agulhasensis 

— Shell trochiform, spire very depressed, whorls tabulate, apical angle over 120°, 

axial ribs widely spaced. tabulata 

3. Sculpture of fine but relatively widely spaced axial ribs and spiral threads, ca 

four spirals at the end of the second teleoconch whorl, ca 55 axial ribs on 
penultimate whorl. Continental slope, 300 m or more. yaroni 

— Sculpture of fine but more numerous and close set axial ribs and spiral threads, 

ca 10 spirals at the end of the second teleoconch whorl, ca 80 axial ribs on 
penultimate whorl. Continental shelf, 75-150 m. ? japonica 
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Note: Anatoma africanae (Barnard, 1963) from SSE of Madagascar (approx. 
36°48'S:52°08'E) is not regarded as belonging to the southern African fauna. 

Anatoma agulhasensis (Thiele, 1925) comb. n. 

Figs 3, 11-14. 

Scissurella agulhasensis Thiele, 1925:41(7), pi. 13 (1), fig. 2; Barnard, 1963:301; Kensley, 1973:28, 
fig. 27. Type loc.: off Mossel Bay (35“io'S:22°26,7'E), 155 m. 

Diagnosis; Shell high turbiniform, suture well below selenizone on all whorls, 
whorls markedly convex above selenizone; umbilicus frequently wide and deep, 
umbilical pleat well developed. Sculpture cancellate, above selenizone axial ribs 
strong and sharply curved, spiral threads weaker but still prominent. 

Description: Shell of moderate size (diameter 2,0-2,5 mm), high turbiniform 
(H/D = 0,9-1,1), spire elevated, whorls rounded; apex obliquely flattened, apical 
angle 90-110°; protoconch of just over one whorl, teleoconch of 3£-4 whorls; whorl 
overlap small, body whorl 75-90% of height, suture well below selenizone at all 
stages. Selenizone at or just above periphery, commencing after i of first 


Figs 11-14. Anatoma agulhasensis (Thiele, 1925) off Mtamvuna River, Transkei, 120-140 m, 
NM C7967. 11, 13, live-taken specimen, diameter 2,4 mm, bar = 0,5 mm. 12, 14, diameter 
2,3 mm. 
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teleoconch whorl; bordering flanges well developed but thin; lunulae shallow and 
irregularly spaced; slit extending back for 3-3 of body whorl from aperture, 
rounded posteriorly, narrowing slightly at aperture. Sculpture of juvenile shell 
before start of selenizone comprising thin, but prominent, curved axial ribs and one 
subequal spiral cord approximately midway between suture and periphery, in line 
with upper flange of selenizone; ribs not always corresponding above and below 
spiral cord (20-25 above, 25-30 below). Above selenizone sculpture predomi¬ 
nantly axial, ribs sharply curved and sometimes tabulate, half the width of 
intervals; finer spiral threads develop at the end of first teleoconch whorl, initially 
well defined, becoming less so at the aperture (5-10); intervals between ribs often 
with an intermediary rib on adapical surface of upper bordering flange (Fig. 13). 
Sculpture below selenizone finer, cancellate, spiral and axial threads numerous, 
subequal in strength; one spiral (second to fourth) below selenizone frequently but 
not invariably thickened; axial threads evanesce on adapical surface of lower 
bordering flange. Base evenly rounded, umbilicus evidently somewhat variable, 
narrow in deep-water forms, wider in the remainder, not clearly demarcated from 
the base and sometimes partially obscured by the reflected columella lip; a strong 
spiral pleat arises from the columella and extends up into the umbilicus. Aperture 
subcircular to quadrate, 50-60% of height, outer lip joins body whorl well below 
periphery, columella flattened, paries convex. 

Protoconch (Fig. 3): Planorboid, covered with a dense, irregular reticulation; 
terminal lip sinuous, scarcely thickened but preceded by a distinct varix; apex of 
protoconch slightly peaked. 

Colour: White, translucent when fresh, occasionally stained pale brown. 

Dimensions: Largest NM specimen, height 2,6 mm, diameter 2,6 mm. 

Distribution: Tsitsikamma coast (Cape St Blaize) to Zululand (Sodwana Bay), 
48-500 m (living specimens 106-140 m). 

Locality data (all NM, dredged MN, dead, unless otherwise indicated): ZULU¬ 
LAND: off Sodwana Bay, 100 m, dredged CSIR Water Research (A5784). 
NATAL: off Durban, 210 m, dredged CSIR Water Research (A2953); off LTmlaas 
Canal, 150 m, coarse sand, numerous spatangoids, pebbles (D1672); off Park 
Rynie, 120 m, rubble and solitary coral (B3807); do, 130 m (D239); off Port 
Shepstone, 70 m, eroded shell and sponge rubble (B3670). TRANSKEI: off 
Mtamvuna River, 140 m, sponge rubble (C824); do, living, 120-140 m, sponge 
rubble (C7967), do, living, 106 m, some stones (C7962); do, 100 m, stone, rock, 
rubble (C7960); do, 115 m, sponge, rocks (C7958); do, 111 m, sponge (C7980); do, 
137 m, rocks, sponge (C7884); off Port Grosvenor, 100-115 m, sand, some mud, 
solitary coral, shells (0340); do, 100-110 m, pebbles, some sand (C7975); do, 
95-100 m, coarse sand, very few gorgonians (C7976); do, 82 m, worn coral nodules 
(C7995); do, 80-84 m, calcareous nodules, sand (C7984); off N’tafufu River, 50 m, 
mud, sand (C7415); off Mgazi, 180 m, soft mud (C7950, C7949); do, 48, mud 
(C7971); off Rame Head, 150-160 m, sponges (C7891); off Ubombo, 80 m, mud, 
sand, shell debris (C7954); do, 96 m, sand and gravel (C7944, C7943); off Whale 
Rock, 70-73 m, marine growth, calcareous debris (C7910); do, 90 m, sponge 
rubble, small pebbles (C7892); do, 400-420 m, coarse sand, old shell debris, stones 
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(C7939, C8019); off Mncwasa Point, 68 m, sand (C7901); do, 74 m, sand and 
rubble (C7896); off Nthlonyane River, 220-230 m, branching sponges, gorgonians 
(C7916); off Mbashe River, 75 m, calcareous nodules (C7912); off Shixini Point, 
500 m, muddy sand, coral rubble (C9541); off Qolora River, 340-350 m, coarse 
sand, broken shells (C8760). EASTERN CAPE: off Cape Morgan Lighthouse, 
100 m, broken coral and shell, dredged A. Connell (B132); off Hood Point, East 
London, 90 m, dredged PF (SAM A9332) (suspect locality); off Cape Recife, 
227 m, dredged PF (SAM A9333). TSITSIKAMMA COAST: off Cape St Blaize, 
229 m, dredged PF (SAM A9334). 

Remarks: A. agulhasensis , though never found washed up on the shore, is certainly 
one of the commonest scissurellids in the region and more material is available of 
this species than any other. Most examples were dredged in less than 150 m and 
possess a wide and deep umbilicus (Fig. 14). Specimens from over 300 m have a 
noticeably narrower umbilicus, whilst those from 180-200 m appear transitional. 
In some shells, such as those in the SAM and the specimen figured by Thiele, the 
flanges bordering the selenizone are worn away giving the whorls a much more 
rounded profile (see Kensley 1973: fig. 27). 

A. agulhasensis is easily distinguished from other local species by its greater 
height and close, strong axial ribbing above the selenizone. Thiele drew 
comparison with Anatoma amoena (Thiele, 1912), which is antarctic and much 
larger (height and diameter 3,5 mm). A. jacksoni (Melvill, 1904) from the Gulf of 
Oman closely resembles A. agulhasensis in its overall shape, but comparison with 
the syntypes of jacksoni (NMW (01.101) 55.158.89 and 90) indicates agulhasensis to 
have a coarser sculpture composed of thicker axial ribs above the selenizone. 
Additionally, as judged by the SEM figures given by Yaron (1983: pi. 4), A. 
jacksoni has no spiral cord on the juvenile shell before the start of the selenizone. 
A. aspera (Philippi, 1844) from the Mediterranean may also be similar, but detailed 
information concerning that species is lacking. It has been synonymised with A. 
crispata (Fleming, 1828) (Pilsbry 1890, McLean 1967) which would appear clearly 
distinct from A. agulhasensis. 

Anatoma yaroni sp. n. 

Figs 1-2, 4, 15-17. 

Diagnosis: Shell globose-biconical, somewhat depressed, spire low; suture close to 
selenizone except on body whorl, above selenizone whorls slightly convex; 
umbilicus narrow, umbilical pleat present but not strong. Sculpture cancellate, 
spiral threads and axial ribs subequal throughout, intersections not nodular, ca 55 
ribs on penultimate whorl. 

Description: Shell relatively large (diameter 4,0-5,0 mm), globose-biconical, 
somewhat depressed, diameter greater than height (H/D = 0,7-0,85), spire low, 
apical angle 100-120°; protoconch of just over one whorl, teleoconch of 3-4 
whorls; whorl overlap great, but somewhat variable, suture usually close to 
selenizone except last part of body whorl, body whorl 80-90% of shell height. 
Selenizone at periphery, commencing after f of first teleoconch whorl; bordering 
flanges well developed; lunulae frequent, thin; slit extending for of body whorl 
from aperture, narrowing slightly at aperture. Sculpture of juvenile shell before 
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Figs 15-17. Anatoma yaroni sp. n. 15, 17, paratype 12, NM C6904/T3265, diameter 4,3 mm, 
bar = 200 fim. 16, holotype, NM C6590/T3258, diameter 4,4 mm. 

start of seleni 2 one comprising 25-30 curved axial ribs and a single, slightly thicker, 
spiral cord approximately midway between suture and periphery. Sculpture above 
selenizone of similar curved axial ribs, ca 55 on penultimate whorl, ca 90 on body 
whorl, with additional subequal spiral threads, approximately 2 on first teleoconch 
whorl, 4 on second, 10 on third and 10-15 at the aperture; axials and spirals 
together producing an even, squarish, slightly oblique cancellation, not or only 
scarcely nodular at intersections (Fig. 17); ribs half to one-third width of their 
intervals; interval between suture and first spiral thread wider than others. 
Sculpture below selenizone similarly cancellate, continuous into the umbilicus. 
Umbilicus narrow with a weak spiral pleat arising from columella; umbilicus not 
clearly demarcated from the base. Aperture subcircular to quadrate, 50-70% of 
height, columella distinctly flattened and markedly expanded basally, reflected 
over and partly obscuring umbilicus; paries slightly convex. 

Protoconch (Fig. 4): Somewhat worn in most specimens, typical of that of 
Anatoma, but terminal varix very weak and second varix apparently lacking. 

Colour: White, translucent when fresh, occasionally cream to pale brown. 
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Dimensions: Holotype, height 3,8 mm, diameter 4,5 mm; largest specimen, 
height 4,0 mm, diameter 4,8 mm. 

External anatomy and radula: see below. 

Distribution: Known only from the Transkei upper continental slope, 295-550 m 
(living specimens 295-500 m). 

Type material (all dredged MN, dead): Holotype, NM C6590/T3258, off Shixini 
Point, Transkei (32°31,7'S:28°52,7'E), 490 m, muddy sand, coral rubble; paratype 
1, NM C9515/T3259, same data as holotype; paratype 2, NM C6641/T3260, off 
Qora River, Transkei, 450-460 m, sandy mud; paratype 3, NM C9514/T3261, off 
Whale Rock, Transkei, 430-450 m, fine muddy sand; paratype 4, NM 
C2046/T3262, off Whale Rock, Transkei, 400-420 m, coarse sand, old shell debris, 
stones; paratypes 5-7, NM C9512/T3263 off Rame Head, Transkei, 380 m, coarse 
sand, old shell debris; paratypes 8-10, NM C9511/T3264, off Stony Point, 
Transkei, 395 m, sponge and stone; paratypes 11-12, NM C6904/T3265, off Kei 
River, Transkei, 450 m, muddy sand with stones; paratypes 13-14, NM 
C7010/T3266, off Qolora River, Transkei, 510 m, sandy mud; paratype 15, NM 
C4991/T3267, off Mendu Point, Transkei, 405-420 m, fine sand; paratype 16, NM 
C9513/T3268, off Mbashe River, Transkei, 295-350 m, coarse sand; paratypes 
17-18, NM C8604/T3269, off Nthlonyane River, Transkei, 340-450 m, dead 
Dendrophyllia', paratype 19, NM C9414/T3270, off Whale Rock, Transkei, 350 m, 
fine muddy sand; paratypes 20-31, NM C9534/T3256, off Shixini Point, Transkei, 
500 m, muddy sand, coral rubble; paratypes 32-39, NM C9535/T3257, same data 
as holotype. 

Additional material (all NM, dredged MN, dead, unless otherwise indicated): 
TRANSKEI: off Waterfall Bluff, 300 m, rocks, coarse sand, shell debris (C9641); 
off Rame Head, 410-430 m, stones, some sand (C1879, C7999); do, 380 m, coarse 
sand, old shell debris (C2070); off Whale Rock, 400-420 m, coarse sand, old shell 
debris, stones (C7940); do, 430-450 m, fine muddy sand (C8898); off Nthlonyane 
River, 345-400 m, fine sand (C9225); do, 550 m, sand, stones, broken 
Dendrophyllia (C8681); off Mbashe River, 450-500 m, coarse sand, some mud 
(C9035); do, living, 295-300 m, old shell rubble (C9007); do, 295-350 m, coarse 
sand (C9097); off Mendu Point, 450 m, fine muddy sand (C6316); off Shixini Point, 
400-420 m, coarse sand, fine shell rubble (C6505); do, living, 490 m, muddy sand, 
coral rubble (C9536); do, living, 500 m, muddy sand, coral rubble (C7071); off 
Qora River, 400-420 m, coarse slightly muddy sand (C6837); off Stony Point, 
395 m, sponge and stone (C4345); do, 460 m, sandy mud with stones, some clay 
(C6682); off Sandy Point, 450-498 m, fine sand and stones (C4103); do, 
480-490 m, fine sandy mud, stones, clay (C6937); off Kei River, 390 m, coarse 
sand (C3871); do, 490-500 m, sandy mud, coral rubble (C6921). 

Remarks: This is by far the largest southern African scissurellid and is relatively 
common on muddy bottoms in deeper water. Specimens here discussed as A. 
? japonica, although smaller, are similar in overall shape. Their sculpture, however, 
is very much finer than that of A. yaroni and the shell is more depressed. 

Globally A. yaroni resembles the boreal A. crispata (Fleming, 1828). However, 
judging by the number of species synonymised with crispata (McLean 1967, Abbott 
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1974), and by material under that name in the BM(NH), it would seem either a 
very variable species or a complex of closely related species. A more detailed study 
of A. crispata is required. The present species, however, is represented by over 100 
specimens which, even though from a relatively small area, are remarkably uniform 
in shell characters. In A. crispata the sculpture is predominantly axial above the 
selenizone and the shell generally less depressed than A. yaroni. A. crispata has 
been recorded from the southern hemisphere as far south as Challenger Stn 145 
(between Marion and Prince Edward Islands) (Watson 1886) and there are 
specimens in the BM(NH) labelled as A. crispata from Sydney, Australia 
(Challenger ) (possibly A. australis (Hedley, 1903)). These records, however, 
warrant confirmation. The occurrence of a cold-water boreal species in the 
southern hemisphere seems unlikely, even one with a bathymetric range extending 
to abyssal depths. 

A. euglypta (Pelseneer, 1903), as judged from the figure given by Thiele (1912), 
is perhaps the most similar species, but has a finer sculpture and is from the 
Antarctic. A. aetheria (Melvill & Standen, 1903) from the Gulf of Oman is more 
depressed and smaller. 

A single living specimen, dredged from 295-300 m has been observed, but, 
although examined immediately, the animal appeared moribund, showing only the 
slightest activity. Observations on behaviour therefore could not be made. 

External anatomy: Cephalic tentacles well developed, apparently jointed (when 
extended) with rings of relatively long papillae just proximal to each joint; cephalic 
lappets absent; snout smooth, short and broad, rounded terminally with a small 
subcircular mouth; eye black, stalk very short, fused to cephalic tentacle; two non- 
papillate tentacles on each side, one posterior to the eye (probably representing the 
postoptic tentacle of other archaeogastropods) and a second in the neck region 
(probably representing the neck lobes). Epipodial tentacles papillate, three on each 
side, the most anterior of which divides basally to form two tentacles. A large 
papilla (probably an epipodial sense organ) is present at the base of each of the 
posterior two tentacles. One long papillate tentacle, the pallial tentacle, extends 
from the posterior of the shell slit, possibly a second; anal lips glandular; mantle 
edge bordering slit with short, stout, papillate processes. Foot folded longitudi¬ 
nally, anterior pedal mucous gland opens via a groove along truncated anterior of 
foot; metapodium triangular, bearing a very thin, clear to straw-coloured, 
corneous, multispiral operculum with central nucleus. 

Additional observations: The structure of the mantle cavity and internal organs 
appears, without dissection, similar to that of A. crispata (Fretter & Graham 1962). 
The ctenidia are attached very close to the mantle edge bordering the shell slit and 
the filaments may project beyond this. The posterior coils of the intestine and 
rectum are extensive and are clearly visible lying immediately posterior to the 
mantle cavity. Their contents consist of an amorphous mass of detrital material and 
occasional sand grains. The diet presumably comprises a heterogeneous mixture of 
sedimented planktonic material, bacteria and minute Protozoa etc, gathered from a 
sandy to muddy substratum. 

Radula (Figs 1-2): Rachidian broad basally, tapering somewhat apically with a 
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finely denticulate cutting edge, the central denticle of which is larger than the 
others. The inner laterals progressively decrease in width from the first to the 
fourth and bear fewer and fewer denticles on their cutting edges. The latter lie at an 
angle with the denticles directed toward the rachidian. The innermost denticle on 
each tooth is the largest. Basally each inner lateral has a well-developed lateral 
expansion on its outer side which engages with a socket or hollow in the medio- 
dorsal region of its outer neighbour. This expansion is acutely pointed on the first 
lateral becoming less so toward the fourth which is almost spoon-shaped basally 
and fits into a depression on the inner face of the fifth lateral. The latter is much 
larger and more robust, its cutting edge is pointed with fine serrations on the inner 
margin and coarser almost triangular ones on the more vertical outer face. The 
marginals are long and numerous, their curled-over apices are pointed and possess 
fine sharp denticles. A latero-marginal plate has not been observed. 

The radula is clearly similar to that of A. crispata (Fleming, 1828), as figured by 
Hickman (1981). In that species, however, the teeth possess much finer and longer 
denticles, and the fifth lateral, although only partly visible, is more slender and very 
sharply pointed. 

Etymology: This species was named in honour of the late Dr Isaac (‘Jitzack’) 
Yaron who, in his revision of the Scissurellidae of the Red Sea, showed the value of 
SEM in the study of this family. 


Anatoma ? japonica (A. Adams, 1862) 

Figs 5, 18-20. 

Anatomus japonicus A. Adams, 1862:347, Pilsbry, 1890:59. Type loc. (here restricted): Mino-Sima 
(= Mishima), Yamaguchi Pref., in Japan Sea, approx. 113 m 
Scissurella japonica ; Thiele, 1912:17, pi. 2, fig. 14; Kuroda & Habe, 1952:84. 

Schizotrochus japonicus; Habe, 1951:65, pi. 11, fig. 9. 

Anatoma japonicus [s/c]; Habe & Kosuge, 1964:4. 

Anatoma japonica; Habe, 1964:2, pi. 1, fig. 7. 

Scissurella crispata (in part); McLean, 1967:405, figs 3, 4, syntypes. 

Diagnosis: Shell depressed, spire very low, apex flattened; suture close to 
selenizone except on body whorl, above selenizone whorls slightly convex; 
umbilicus open, moderately wide, umbilical pleat weak or absent. Sculpture very 
finely cancellate, spiral threads and axial ribs subequal throughout, interstices 
nodular, ca 80 axial ribs on penultimate whorl. 

Description: Shell of moderate size (diameter 2,0-2,5 mm), depressed, spire very 
low, apex flattened, diameter much greater than height (H/D = 0,76-0,80) apical 
angle ca 120°; protoconch of just over one whorl, teleoconch of ca 3 whorls; whorl 
overlap considerable, suture close to selenizone except last part of body whorl, 
body whorl 90-95 % of shell height. Selenizone at periphery, commencing after g-f 
of first teleoconch whorl, bordering flanges well developed, lunulae frequent, thin; 
slit extending for about g of body whorl from aperture, narrowing slightly at 
aperture. Sculpture of juvenile shell, before start of selenizone, comprising 20-25 
curved axial ribs and a single, subequal, spiral ridge approximately half way 
between suture and periphery; more axial ribs below spiral ridge than above. 
Sculpture above selenizone of similar curved axial ribs, somewhat tabulate on early 
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Figs 18-20. Analoma ?japonica (A. Adams, 1862). 18, 20, off Park Rynie, Natal, 130 m, NM D238, 
diameter 2,3.mm, bar = 200 /j.m. 19, off Park Rynie, Natal, 130 m, NM D222, diameter 
2,5 mm. 

whorls, with a rapidly increasing number of spiral threads, initially fine, but 
thickening to become subequal to axial ribs; ca 80 ribs on penultimate whorl, ca 95 
on body whorl; end of first teleoconch whorl with 1-4 spiral threads, second with ca 
10 threads and 15-20 threads at the aperture; ribs and threads together producing a 
very fine, slightly oblique cancellation, intersections distinctly nodular (Fig. 20); 
ribs width of intervals. Sculpture below selenizone similar, less nodular, 
continuous into umbilicus. Umbilicus moderately wide, not differentiated from 
base, spiral pleat very weak or absent. Aperture subcircular, but columella and 
paries somewhat flattened; columella lip reflected over umbilicus. 

Protoconch (Fig. 5): Planorboid with a fine irregular reticulation, terminal lip 
sinuous, scarcely thickened, preceded by a weak varix. 

Colour: White to cream. 

Dimensions: Largest NM specimen, height 2,0 mm, diameter 2,5 mm. 
Distribution: Southern African material is known only from Natal and north¬ 
eastern Transkei, 75-140 m. 
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Locality data (all KM, dredged MN, dead): NATAL: off Umlaas Canal, 75 m, 
muddy sand (D1670); off Park Rynie, 130 m (D222, D238). TRANSKEI: off 
Mtamvuna River, 120-140 m, sponge rubble (C8015). 

Remarks: Of southern African species the above material most closely resembles 
A. yaroni sp. n., which is larger, has a more openly cancellate sculpture and comes 
from deeper water. Only five specimens, one a juvenile, of the present species have 
been found to date. These have been compared with the four syntypes of 
A. japonica (BM(NH) 1878.1.28.514) from which, although slightly more 
depressed, they are indistinguishable. The types unfortunately are now somewhat 
chalky and detailed comparison is impossible. Until fresh, undoubted japonica 
material has been examined the southern African specimens can only be 
provisionally identified as A. japonica. 

A. japonica was synonymised with A. crispata (Fleming, 1828) by McLean 
(1967). It should be noted, however, that A. japonica has only been found in 
southern Japan and in relatively shallow water (50-150 m (Habe 1964), a similar 
range to southern African material). As such it almost certainly represents a 
warm-water element while A. crispata is clearly a cold-water species. The syntypes 
of A. japonica have a much finer sculpture than that of A. crispata and much more 
closely resemble A. exquisita (Schepman, 1908) from Indonesia. Indeed, Habe & 
Kuroda (1964) suggested that exquisita was a synonym of japonica. The holotype of 
the former (ZMA), however, is larger and clearly more depressed than any of the 
japonica syntypes. A. africanae (Barnard, 1963) from 400 m SSE of Madagascar is 
another similar species, but is more elevated, has a deeper, even more finely 
sculptured base and a relatively very wide umbilicus with a distinct spiral keel inside 
it. The possibility that the present specimens represent a shallow-water form of 
A. yaroni sp. n. seems unlikely. 


Anatoma tabulata (Barnard, 1964) comb. n. 

Scissurella labulata Barnard, 1964:21, figs 2e, f; Kensley 1973:28. Type loc.: off Durban, 805 m. 
Remarks: Barnard’s single live-taken specimen (SAM A9335) remains the only 
material available. Unfortunately this is now badly broken with only the spire, part 
of the body whorl and the operculum remaining. Nevertheless this species is clearly 
separable from other local Anatoma species by its tabulate shoulder with more 
widely spaced axial ribs and very much weaker spiral threads. The protoconch is 
missing. 


Genus Scissurella d’Orbigny, 1824 

Scissurella d’Orbigny, 1824:341, type species(s.d. Gray, 1847:146) Scissurella laevigata d’Orbigny, 1824 
(? = cosiata d’Orbigny, 1824). 

Schismope Jeffreys, 1856:321, type species (by monotypy) Scissurella strialula Philippi, 1844. 
Woodwardia Crosse & Fischer, 1861a:160, type species (by monotypy) Scissurella elegans d’Orbigny, 
1824. 

Diagnosis: Shell small, depressed turbiniform, spire weakly raised, umbilicus 
generally wide; anal slit moderately deep, remaining open at margin of outer lip; 
selenizone above the periphery, sometimes forming distinct keel at shoulder; 
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sculpture variable, cancellate to strongly axially ribbed. Adult generally with less 
than three teleoconch whorls. Protoconch sculptured with axial ridges. 

Key to species of southern African Scissurella 

1 Sculpture coarsely cancellate, axial ribs well developed below selenizone and 

distinctly nodular where crossed by spiral threads. rota 

— Sculpture finely cancellate, axial ribs and spiral threads subequal, weakly 
nodular at intersections. jucunda 

Scissurella minuta Turton, 1932, is not accepted as a scissurellid and should be 
regarded as a nomen dubium. The holotype at the OUM is now an unidentifiable 
collection of shell fragments embedded in glue. Judging from Turton’s description 
and figure its general form and lack of sculpture is quite atypical of scissurellids. 

Scissurella jucunda Smith, 1890 
Figs 8, 21-24. 

Scissurella jucunda Smith, 1890:311, pi. 24, figs 22, 22a; Thiele, 1912:7, pi. 1, figs 12, 13; idem, 
1925:42; Rosewater, 1975:9. Type loc.: St Helena. 

Scissurella jucunda Smith, 1910:207, pi. 8, figs 2, 2a; Bartsch, 1915:175; Thiele, 1925:42, syn. n. Type 
loc.: four miles south of Port Elizabeth. 

Scissurella smithi Thiele, 1912:7, pi. 1, figs 14, 15; idem, 1925:42; Tomlin, 1926:296 (attributed to 
Kobelt); Turton, 1932:204 (attributed to Kobelt); Barnard, 1963:301; Kensley, 1973:28, 
fig. 28, syn. n. 

Diagnosis: Shell depressed turbiniform, wider than high, spire low, apex flattened, 
whorls rounded, keel formed by selenizone relatively indistinct, shoulder slope not 
tabulate. Sculpture dominantly axial initially, finely cancellate thereafter. 

Description: Shell small (diameter ca 1,0 mm), depressed turbiniform, wider than 
high (H/D = 0,7-1,0), spire low, apex flattened, whorls rounded; protoconch of 1| 
whorls, teleoconch of U-2 whorls. Early whorls evenly rounded, selenizone 
commencing after ca one teleoconch whorl; bordering flanges raised but not 
forming a prominent keel; lunulae shallow but distinct, irregularly spaced; slit 
narrow becoming more so toward aperture, extending for approximately one- 
quarter of body whorl from aperture. Sculpture of juvenile shell before start of 
selenizone of curved axial ribs only; ribs variable in number (20-35). Body whorl 
above selenizone not tabulate, sculptured with axial ribs and toward aperture spiral 
threads (3-6); threads initially fine, becoming subequal to ribs near aperture. Body 
whorl below selenizone with numerous prosocline axial ribs and slightly weaker 
spiral threads producing a fine, but somewhat irregular cancellation (Fig. 23); ribs 
frequently nodular where crossed by threads; ribs evanesce toward umbilicus. 
Umbilicus narrow, sometimes almost totally closed off by parietal lip. Aperture 
ovoid, slightly flattened at the columella lip. 

Protoconch (Fig. 8): Planorboid, with 14-20 strong axial ribs; ribs thicken 
apically, but do not extend to apical suture; remainder of surface finely granular; 
terminal varix well developed. Resembling that of Sine zona rather than Scissurella. 
Colour: White, translucent, occasionally discoloured brownish. 

Dimensions: Largest specimen, height 0,95 mm, diameter 1,2 mm, (larger of the 
two types from St Helena). Lectotype, height 0,7 mm, diameter 0,7 mm. The 
diameter of local specimens rarely exceeds 1,0 mm. 
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Figs 18-20. Analoma ?japonica (A. Adams, 1862). 18, 20, off Park Rynie, Natal, 130 m, NM D238, 
diameter 2,3.mm, bar = 200 /j.m. 19, off Park Rynie, Natal, 130 m, NM D222, diameter 
2,5 mm. 

whorls, with a rapidly increasing number of spiral threads, initially fine, but 
thickening to become subequal to axial ribs; ca 80 ribs on penultimate whorl, ca 95 
on body whorl; end of first teleoconch whorl with 1-4 spiral threads, second with ca 
10 threads and 15-20 threads at the aperture; ribs and threads together producing a 
very fine, slightly oblique cancellation, intersections distinctly nodular (Fig. 20); 
ribs width of intervals. Sculpture below selenizone similar, less nodular, 
continuous into umbilicus. Umbilicus moderately wide, not differentiated from 
base, spiral pleat very weak or absent. Aperture subcircular, but columella and 
paries somewhat flattened; columella lip reflected over umbilicus. 

Protoconch (Fig. 5): Planorboid with a fine irregular reticulation, terminal lip 
sinuous, scarcely thickened, preceded by a weak varix. 

Colour: White to cream. 

Dimensions: Largest NM specimen, height 2,0 mm, diameter 2,5 mm. 
Distribution: Southern African material is known only from Natal and north¬ 
eastern Transkei, 75-140 m. 
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and Laurencia and the holdfasts of kelp ( Ecklonia ) (Kilburn pers. comm.). They 
have not been examined alive by the author. Sinezona insignis (Smith, 1910) occurs 
in similar habitats and has a similar distribution in South Africa. 

Smith (1910) proposed the name S. jucunda for a new South African species, 
although he had previously used the identical name (Smith 1890) in describing a 
species from St Helena. Thiele (1912) assuming homonymy, consequently 
proposed a substitute name, S. smithi, for the South African taxon. He gave no 
features distinguishing S. smithi from S. jucunda. Evidently Thiele was unaware 
that a significant amount of the material from St Helena discussed by Smith had 
drifted there from southern Africa on floating algae; to quote Smith, ‘doubtless 
these pieces of “Sea-horn” are portions of a large species of tangle, probably 
Echlonia buccinalis [.v/c], which is very thick and horny and occurs at the Cape of 
Good Hope, whence these fragments had drifted’. Subsequent authors have 
maintained S. smithi for southern African specimens, but Turton did note that the 
two ‘species’ were rather alike, the only difference he observed being that ‘the St 
Helena one has the last whorl more drooping’. 

Examination of the types of both species (BM(NH)) indicates that they are 
conspecific. The habitat of southern African material renders it not unlikely that it 
should occur on detached algae and the prevailing ocean currents (Benguela and 
south equatorial) are such as to carry this northwards and westwards toward St 
Helena and Ascension). Smith’s use of the same name for what he considered two 
separate species is surprising, but it strongly suggests that he was aware of the 
similarity between southern African material and that from St Helena. The 
additional material examined herein indicates 5. jucunda to be a somewhat variable 
species, particularly with regard to the number of axial ribs and the width of the 
umbilicus. The specimen figured is particularly fresh and has prominent sculpture. 
The majority of specimens are more or less worn and the sculpture is 
correspondingly less evident, some appearing almost smooth such as the larger of 
the St Helena specimens. 

The smaller of the two St Helena specimens is here designated as lectotype. 
Although not the figured specimen and not fully adult, it is fresher and has a more 
obvious sculpture. Smith’s figure showing a South African specimen in apertural 
view (Smith 1910, fig. 2a) is grossly distorted. The only other southern African 
member of the genus, S. rota, has a much coarser sculpture. 


Scissurella rota Yaron, 1983 
Figs 7, 25-27. 

Scissurella rota Yaron, 1983:268, pi. 3. Type loc.: Abulat Island, southern Red Sea. 

Distribution: Red Sea to eastern Cape Province. 

Locality data: ZULULAND: Sodwana Bay ex pisce, J. Marais coll’n; Mapelane 
(Maphelana), St Lucia, J. Marais coll'n. EASTERN CAPE: Port Alfred, Hutt 
coll’n (NM D243). 

Remarks: This species has been recently and adequately described by Yaron 
(1983). Southern African specimens appear identical to those from the Red Sea. It 
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Figs 25-27. Scissurella rota Yaron, 1983. 25, 27. Mapelane, Zululand, J. Marais coll'n (2092), 
diameter 1,6 mm, bar = 300 ^im. 26, Sodwana Bay, Zululand, expisce, J. Marais coll’n (820J, 
diameter 1,3 mm. 


is easily separable from the only other local Scissurella , S. jucunda Smith, 1890, by 
its much coarser sculpture and less elevated shape. The protoconch is typical of that 
of Scissurella (Fig. 7). 


Genus Sinezona Finlay, 1927 

Sinezona Finlay, 1927:341, type species (o.d.) Schismope brevis Hedley, 1904. 

Schismope auctt. non Jeffreys, 1856 [= Scissurella], 

Woodwardia auctt. non Crosse & Fischer, 1861 a [= Scissurella], 

Coronadoa Bartsch, 1946:281, type species (o.d.) Coronadoa simonsae Bartsch, 1946. [= Sinezona 
rimuloides (Carpenter, 1865) fide McLean 1967], 

Diagnosis: As in Scissurella , but with anal slit closed at the margin of outer lip 
forming a foramen. Protoconch with strong close-set axial ridges. 

Remarks: Species with the above characters were first separated from Scissurella 
under the name Schismope by Jeffreys (1856) who based his description on 
specimens identified as Scissurella striatula Philippi, 1844. It is evident, however, 
that Jeffreys misidentified his specimens because S. striatula is a typical Scissurella 
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(possibly synonymous with S. costata d’Orbigny, 1824). Schismope therefore is now 
generally regarded as a synonym of Scissurella, even though this is far from that 
which Jeffreys originally intended. There can be no doubt that he had before him 
specimens in which the anal slit was closed, as he quotes Alder’s statement ‘this 
[Schismope] is to Scissurella as Puncturella is to Emarginula'. The true identity of 
Jeffreys’ specimens remains obscure. 

Crosse & Fischer (1861) proposed Woodwardia for this group, basing their views 
on specimens identified by Woodward as Scissurella elegans d’Orbigny, 1824. Later 
(1861h) they withdrew Woodwardia believing it to be a synonym of Schismope. 
Again it appears that Woodward’s identification was incorrect because S. elegans is 
another typical Scissurella. It seems likely that the specimens were actually 
Sinezona cingulata (O. G. Costa, 1861). 

In consequence of these misidentifications the majority of recent authors have 
abandoned both Schismope and Woodwardia, in favour of Sinezona. However, 
Finlay (1927) did not introduce Sinezona as a replacement for either of these two 
names. Indeed he used it alongside Schismope for a small group of 'Schismope- like’ 
species in which the umbilicus ‘is generally sealed up by the inner lip’ and in which 
there is no selenizone generated by the anal foramen. Unfortunately Finlay gave as 
type species Schismope brevis Hedley, 1904, which has both an open umbilicus and 
a selenizone (as judged from Hedley’s figures). The type designation for Sinezona 
thus renders it applicable only to typical ‘Schismope-hke' forms. If the meaning of 
Sinezona (without a belt) is considered this can be seen to be most inappropriate. 
The only species cited by Finlay that fits his description of Sinezona is Schismope 
subantarctica Hedley, 1916. Evidently a new generic name is required for 
S. subantarctica and related forms such as Sinezona pauperita Powell, 1933. 

Finlay’s designation of S. brevis as type species of Sinezona may thus have been a 
lapsus calami or, more probably, indicates that the specimens he had before him 
were not really S. brevis. In the latter case this would represent yet another instance 
of misidentification and perhaps therefore Sinezona should, like Schismope and 
Woodwardia, be rejected. If so, then Coronadoa Bartsch, 1946, based on a juvenile 
of Sinezona rimuloides (Carpenter, 1865) is next choice. 

As can be seen from the above remarks the taxonomy of the species involved is 
bedevilled by misidentifications and misinterpretations. Following other modern 
authors and for the sake of stability Sinezona is maintained herein for all forms of 
Scissurella in which the slit is closed. The dilemma can only be resolved by a 
decision of the International Commission of Zoological Nomenclature. 

Two specimens of a minute, undescribed species which lacks a selenizone have 
been found at Miller’s Point, False Bay. They clearly belong to the 5. subantarctica 
group, but unfortunately their condition is too poor to justify description. 

Key to species of southern African Sinezona 

1 Shell barrel-shaped, early whorls tabulate, selenizone forming a distinct keel 
at shoulder; sculpture cancellate, with relatively fine axial ribs and spiral 

threads. dolioium 

— Shell globose, early whorls rounded; sculpture primarily of coarse, widely 
spaced axial ribs. insignis 
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Sinezona doliolum sp. n. 

Figs 9, 28-31. 

Diagnosis: Shell barrel-shaped, higher than wide, spire low, apex slightly sunken; 
early whorls tabulate, selenizone forming distinct keel at shoulder; foramen 
elongate, rounded posteriorly, acuminate toward aperture; body whorl descending 
very rapidly; whorls markedly constricted between selenizone and periphery. 
Sculpture of relatively thin axial ribs and finer spiral threads producing a 
rectangular cancellation. 

Description: Shell small, (diameter ca 1,0 mm), barrel-shaped, higher than wide 
(H/D, ca 1,1), spire low, apex slightly sunken; protoconch of H whorls, teleoconch 
of H-2 whorls. Early whorls tabulate, selenizone commencing after f of first 
teleoconch whorl and forming a distinct keel at the shoulder; whorls markedly 
constricted between selenizone and periphery; bordering flanges of selenizone 
raised, lunulae very weak and irregular; foramen elongate, rounded posteriorly, 
acuminate toward aperture; frequently not closed off. Sculpture of juvenile shell 
before start of selenizone, comprising 12-15 axial ribs, initially simple curves, 
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becoming slightly sinuous immediately prior to the selenizone. Body whorl above 
selenizone almost horizontal except near aperture, slightly convex, sculptured by 
thin, widely spaced, curved axial ribs and finer spiral threads, ribs 5 -^ width of 
intervals, threads 4-8 at aperture. Body whorl below selenizone with similarly 
spaced, prosocline axial ribs more or less in line with those above; finer spiral 
threads numerous (15-20); ribs and threads together producing a distinct 
rectangular cancellation; 2-4 spiral threads closest to umbilicus stronger than 
others, the last, arising where the columella lip meets the outer lip, forms a distinct 
spiral pleat which borders the umbilicus. Umbilicus deep, but very narrow. 
Aperture subcircular to ovoid, sometimes with a slight angulation basally, 
particularly in subadults; outer lip prosocline, meeting body whorl well below 
periphery. 

Protoconch (Fig. 9): Planorboid with ca 14 strong axial ribs and occasional 
intermediaries, ribs stop before apical suture; terminal varix present; apical axial 
rib set at an angle to those nearby. 

Colour: White, some specimens discoloured cream to fawn. 

Dimensions: Holotype, height 1,0 mm, diameter 0,9 mm. 

Distribution: Known only from the Transkei continental shelf, 68-106 m. 

Type material (all dredged MN, dead): Holotype NM C8471/T3274, off Mncwasa 
Point, Transkei (32°06,2'S:29°06,5'E), 68 m, sand; paratype 1, NM C7987/T3275, 
off Ubombo, Transkei, 96 m, sand and gravel; paratype 2, NM C8470/T3276, same 
data as holotype; paratypes 3-8, NM C8020/T3277, off Mtamvuna River, Transkei, 
106 m, some stones. 

Remarks: This species is easily recognised amongst local forms by its barrel-like 
shape and fine rectangular cancellation. In this last respect it closely resembles 
Scissurella costata d’Orbigny, 1824, as figured by Bandel (1982: pi. 11, fig. 3). The 
spire of paratype 1 (Fig. 29) is more elevated than usual. 

Etymology: Doliolum L(n), diminutive of dolium —a cask. 

Sinezona insignis (Smith, 1910) 

Figs 10, 32-35. 

Schismope insignis Smith, 1910:208, pi. 8, figs 4, 4a; Thiele 1912: pi 3, figs 19, 20; Bartsch, 1915:176; 
Turton, 1932:204; Barnard, 1963:302; Kensley, 1973:28, fig. 29. Type loc.: four miles south of Port 
Elizabeth. 

Sinezona insignis; Kay, 1979:39, figs 7c radula, 9d-f. 

Diagnosis: Shell globose, whorls rounded, height less than or equal to diameter, 
spire of moderate height, foramen oblong ovate to lacrimiform, acuminate toward 
aperture; body whorl descends rapidly. Sculpture of course, widely spaced axial 
ribs and much finer spiral threads. 

Description: Shell small (diameter ca 1,0 mm), globose, whorls rounded, height 
less than or equal to diameter (H/D = 1,0-0,75), spire of moderate height; 
protoconch of H whorls, teleoconch of l\—2 whorls. Selenizone broad, commen¬ 
cing at or just after the start of the second teleoconch whorl; bordering flanges 
raised becoming almost spout-like at foramen; lunulae absent, selenizone 
sculptured only by very fine, close-set growth lines; foramen relatively short, 
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33 




35 

Figs 32-35. Sinezona insignis Smith, 1910. Still Bay, SAM A31577. 32, 34, diameter 0,95 mm, 
33, 35, diameter 0,9 mm. 


variable in shape from oblong-ovate to lacrimiform; line of shell fusion anterior to 
foramen distinct. Sculpture of juvenile shell before start of selenizone of very 
strong, widely spaced, curved axial ribs (8-10) evanescing toward adapical suture. 
Body whorl above selenizone somewhat flattened, without distinct axial ribbing, 
sculptured only by irregular growth lines and with weak spiral threads (5-10) 
appearing toward aperture. Below selenizone body whorl sculptured with ca 10 
very strong, prosocline axial ribs and numerous much finer spiral threads; ribs 
evanesce rapidly before reaching the selenizone, more slowly toward and into the 
umbilicus; spiral sulpture more distinct in some specimens than others, last three to 
four threads bordering the umbilicus frequently stronger. Umbilicus deep, of 
moderate width. Aperture subcircular to D-shaped, columella lip flattened, 
parietal lip slightly disjunct from preceding whorl; outer lip prosocline, meeting 
body whorl well below periphery of preceding whorl. Fresh specimens microsculp- 
tured all over by very fine and close-set axial threads. 

Protoconch (Fig. 10): Planorboid with ca 14 strong axial ribs and occasional 
intermediaries, ribs stop before reaching apical suture; terminal varix very strong; 
apical axial rib set at an angle to those nearby. 
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Colour: White, translucent. 

Dimensions: Largest NM specimen, height 0,9 mm, diameter 1,0 mm. 

Distribution: Natal South Coast to False Bay, intertidal to 50 m. Also Hawaii, 
intertidal to 30 m (Kay 1979). 

Locality data: NATAL: Port Edward, J. Marais coll’n. TRANSKEI: Mzamba, 
J. Marais coll’n; off Mbotyi, 50 m, sand, dredged MN (NM C7956). EASTERN 
CAPE: Port Alfred, NM 8536, R. Kilburn; do, Hutt coll’n (NM D244); 4 miles 
south of Port Elizabeth, J. Farquhar, Burnup coll’n (NM 2948, topotype); do, 
H. Becker coll'n (NM B2866, topotype). TSITSIKAMMA COAST: Still Bay, 
Muir coll’n (SAM A31577). WESTERN CAPE: Miller’s Point, False Bay, living, 
C. Connolly, intertidal (NM A1768). 

Remarks: S. insignis is quite unlike any other scissurellid occurring in southern 
Africa and is easily identified by its very strong widely spaced axial ribs on the body 
whorl. Normally found only in beach drift, this species has been collected alive 
intertidally in False Bay amongst algal holdfasts (cf Scissurella jucunda Smith, 
1890). In such habitats it is probably abundant, but due to its small size is almost 
invariably overlooked. Consequently few specimens are currently available and 
none have been examined alive. Kay (1979) recorded S. insignis as an intertidal 
weed-dweller in Hawaii, and figured the radula. However, the identity of her 
specimens requires confirmation as the occurrence of 5. insignis, an essentially 
warm temperate species, in the tropical Pacific is surprising. Sinezona iota (Finlay, 
1927) from the Antipodean faunal province of New Zealand, judging from the 
figures of Cernohorsky (1972) and Powell (1979) appears similar to the present 
material. Sinezona rimuloides (Carpenter, 1865), from West America, figured by 
Batten (1975, figs 6, 14) has weaker axial ribs and a more elongate foramen. 

Genus Sukashitrochus Habe & Kosuge, 1964 

Sukashitrochus Habe & Kosuge, 1964:3, type species (o.d.) Scissurella carinata A. Adams, 1862. 

Diagnosis: Shell small, depressed turbiniform, spire weakly raised, umbilicus wide; 
anal slit generally closed at margin of outer lip forming an elongate foramen; 
selenizone above periphery, forming a distinct keel at shoulder; body whorl below 
selenizone with very obvious keels; axial sculpture fine. Adult generally with less 
than three teleoconch whorls. Protoconch smooth, terminal varix pronounced. 

Remarks: Species belonging to Sukashitrochus are characterised by their elongate 
anal foramen, strongly keeled body whorl and essentially smooth protoconch, 
features significantly different from Sinezona to warrant separation at the generic 
level. Habe & Kosuge (1964) listed six species under Sukashitrochus, but some of 
these require confirmation. To this list can be added Sinezona tricarinata Yaron, 
1983 and Sukashitrochus maraisi sp. n. All species are similar, interspecific 
differences concern mostly the number of keels and prominence of the axial 
sculpture. 

Scissurella dorbignyi Audouin, 1826, figured by Bouchet & Danrigal (1982: 
fig. 63) and Yaron (1983: pi. 2) clearly also belongs to this genus, but has an open 
slit. This emphasises the fact that too much taxonomic value has been placed on 
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whether or not the anal slit is open or closed. Other features of shell form and 
sculpture are almost certainly more significant. The closure of the slit is not a large 
evolutionary step and may have occurred independently on two occasions, once in 
Scissurella/Sinezona and again within Sukashitrochus. 


Sukashitrochus maraisi sp. n. 

Figs 6, 36-39. 

Schismope carinata (non A. Adams, 1862); Smith, 1910:208, pi. 8, fig. 3. 

Diagnosis: Shell depressed, wider than high, spire very low, apex slightly sunken; 
body whorl tabulate, selenizone at shoulder forming a distinct keel; foramen very 
elongate, curved, rounded posteriorly, acuminate toward aperture; body whorl 
rapidly expanding toward aperture, descending relatively little; one very strong 
keel at periphery, a second below, base with 2-4 shallower keels. Sculpture of 
weak axial ribs and fine spiral threads. Umbilicus wide and deep. Protoconch 
smooth, varix well developed, subterminal. 

Description: Shell small (diameter ca 1,5 mm) depressed, wider than high (H/D = 
0,65-0,80), spire very low, apex slightly sunken; protoconch of about li whorls, 
teleoconch of 2-2{ whorls; early whorls rounded; body whorl tabulate, rapidly 
expanding toward aperture but descending relatively little, appearing tricarinate, 




Figs 36-39. Sukashitrochus maraisi sp. n. 36, 38, paratype 3, NM D685/T3273, diameter 1,6 mm. 
37, 39, holotype, NM D684/T3271, diameter 1,45 mm. 
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upper keel at shoulder formed by selenizone. Selenizone commencing after one 
teleoconch whorl, bordering flanges raised, particularly at foramen where they 
appear almost spout-like in apertural view; lunulae well developed; irregularly 
spaced; foramen very elongate, curved, rounded posteriorly, acuminate toward 
aperture. Sculpture of first teleoconch whorl comprising 30-40 fine, curved axial 
ribs becoming slightly sinuous immediately prior to selenizone. Sculpture above 
selenizone of similar axial ribs, but with additional finer spiral threads forming a 
weak, oblique, rectangular cancellation, up to 10 spiral threads at aperture; shell 
convex near suture, concave toward upper bordering flange. Below selenizone 
body whorl with two prominent keels, the larger at the periphery, the second 
below; ca 4 shallower keels or ridges on the base, the last of which borders the 
umbilicus; axial sculpture below selenizone of faint, widely spaced, prosocline ribs, 
intervals microsculptured with very thin close-set axial threads (Fig. 38); concave 
areas between keels sculptured with fine spiral threads, very variable in number. 
Umbilicus deep and wide, sides near vertical and sculptured by axial ribs 
apparently continuous with those on the base. Aperture subcircular to ovoid, 
narrowing apically; outer lip markedly prosocline, joined to body whorl just below 
peripheral keel; margin of outer lip scarcely notched by keels, but the latter clearly 
visible as grooves on the interior. 

Protoconch (Fig. 6): Planorboid, smooth, terminal lip sinuous; varix well 
developed, slightly subterminal, extends over suture and fuses with apex of 
protoconch. 

Colour: White, translucent when fresh. 

Dimensions: Holotype, height 1,1 mm, diameter 1,5 mm; largest specimen, 
height 1,4 mm, diameter 1,7 mm. 

Distribution: Durban to north-eastern Transkei (Pondoland), beach drift to 60 m. 
Type material: Holotype NM D684/T3271, Mzamba, Transkei, beach drift, 
J. Marais, 1976; paratypes 1-2, NM D686/T3272, same data as holotype; paratypes 
3-4, NM D685/T3273, same data as holotype; paratypes 5-8, Mzamba, Transkei, 
J. Marais coll’n; paratypes 9-18, NM D3483/T3368, Mzamba, Transkei, beach 
drift, D. Herbert & R. Kilburn. 

Additional locality data: NATAL: off Durban Bluff, 4 km, 128°N of Cooper Light, 
60 m, fine sandy mud, CSIR Water Research (NM A6075) poor condition; 
Durban, H. Burnup (Smith, 1910:208). 

Remarks: This species closely resembles Sukashitrochus carinatus (Adams, 1862) 
from southern Japan. It differs however, in its more depressed form, smaller size, 
longer foramen and more pronounced ridge surrounding the umbilicus. The four 
syntypes of S. carinatus (BM(NH) 1878.1.28.515) are now too chalky to reveal fine 
sculptural details. A second similar species, S. tricarinatus (Yaron, 1983) from the 
Red Sea, has stronger spiral keels and more pronounced axial ribs that are more 
widely spaced, particularly on the first teleoconch whorl. 

No similar species have been found in southern Africa and therefore the 
specimen from Durban recorded as Schismope carinata (Adams, 1862) by Smith 
(1910:208) presumably belongs to the above species. The specimen is missing from 
its box at the BM(NH) (Kilburn, pers. comm.) 
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Etymology: Named in honour of Dr Johan P. Marais who has collected much of the 
material currently available. 
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